DNA pre-condensation with an amino acid-based cationic amphiphile. A viable approach for liposome-based gene delivery.
A study related to the development and characterization of a new gene delivery system was performed. The approach consists in both the pre-condensation of plasmid DNA with an arginine-based cationic surfactant, arginine-N-lauroyl amide dihydrochloride (ALA), which was found not to be toxic, and the incorporation of the blood protein transferrin (Tf) into the formulations. Two cationic liposome formulations were used, one composed of a mixture of dioleoyl trimethylammoniopropane and cholesterol (DOTAP:Chol) and the other a pH sensitive formulation constituted of DOTAP, Chol, Dioleoyl phosphatidylethanolamine (DOPE) and cholesteryl hemisuccinate (CHEMS). Particles with different ALA/DNA and cationic lipid/DNA charge ratios were produced and a physicochemical characterization of the systems developed was performed. DNA conformational changes in the presence of ALA were studied by Circular Dichroism (CD) and the ALA binding to DNA was followed by surface tension measurements. Insight into the structure and morphology of the various ALA-complexes (complexes composed of ALA, DNA, Tf and liposomes) was obtained by cryogenic-Transmission Electron Microscopy (cryo-TEM) and the sizes of the ALA-complexes were determined through Photon Correlation Spectroscopy (PCS). We found that the transfection capacity of these systems is directly related with the presence of ALA and the lipidic composition. Complexes based on the pH sensitive liposome formulation present better transfection profiles. The correlation between the inner structure, density and size of the ALA-complexes and their biological activity is discussed. Overall, we demonstrate that the presence of ALA improves the transfection efficiency when conjugated with cationic liposome systems.